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(54) Modular box shield for forming a coaxial header 

(57) An electrical shield is disclosed for shielding a 
conductor. The shield includes a top wall (30) having an 
opening (44) formed therein for the conductor; A first 
wall, integrally formed with the top wall (30) includes first 
(36) and second (34) panels. One edge of the first panel 
(36) is attached to the top wall (30) and one edge of the 
second panel (34) is attached to the first panel (36). A 
lead (50) is integrally formed with the first panel (36), A 
second wall (38) is also integrally formed with the top 
wall (30). so that a cavity (C) is defined by the top wall 
(30)p the first (36) and second (34) panels and the sec- 
ond wail (38). In a preferred emk>odiment, the shield fur- 
ther includes third, fourth (24) and fifth (26) walls, 
integrally formed with the top wall. The third wall 
includes third (32) and fourth (28) panels, wherein one 
edge of the third panel (32) is attached to the top wall 
(30) and wherein one edge of the fourth panel (28) is 
attached to the third panel (32). In such an embodiment, 
a second cavity (B) is defined by the top wall (30) and 
the second (34). third (32) and fourth (28) panels and a 
third cavity (A) is defined by the top wall (30), the fourth 
panel (28). the fourth wall (24) and the fifth wail (26). 
Since the cavities (A. B, C) each include only three 
walls, however, when several shields are positioned in 
abutting relationship to one another, a wall of one shield 
is located in the cavity opening of an adjacent shield, 
thereby closing the cavity. 
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Description 

Field of the Invention 

[0001 ] The present invention relates to electrical con- s 
nectors, and more particularly, to a multi-pin header Ibr 
use in a connector system wherein each pin in the 
header is electrically isolated in a coaxial manner. 

Background of the Invention 

[0002] Continued advances in the design of electronic 
devices for data processing and communications sys- 
tems is placing rigorous demands on electrical connec- 
^. tors. Specifically, electrical connectors providing greater 
density and isolation for signal transmission are needed 
for design advances which increase integration of solid 
state devices and which increase the speed of data 
processing and communication. Designing connectors 
to have higher degrees of isolation requires careful con- 
sideration of the problems which result from decreasing 
the distance between contacts in order to increase den- 
sity. Primarily, as the distance between contacts 
decreases, the likelihood of undesirable electrical cross 
talk between contacts increases. 
[0003] As more functions become integrated on sem- 
iconductor chips or on flexible circuit substrates and 
more chips are provided on printed circuit boards 
(PCBs), each PCS or flexible circuit must provide more 
inputs ad outputs (1/Os) The demand for more I/Os 
directly translates to a demand for greater density. In 
addition, may system components are capable of oper- 
ation at faster speeds than previously. Faster speed can 
result in the generation of potentially interfering signals, 
i.e.. signals which can cause crosstalk and noise. The 
connectors used in such high-speed board-to-board, 
board-to-cable and cable-to-cable communications may 
be treated for design purposes like transmission lines in 
which crosstalk and noise become significant concerns. 
Indeed, the electrical performance of high-speed board- 
to-board, board-to-cable and cable-to-cable communi- 
cations is dependent upon the amount of crosstalk and 
noise introduced at the connector interface. 
[0004] As was recognized in U.S. Patent No. 
4,824,383 - Lemke, incorporated herein by reference, 
an important connector design consideration is the pro- 
vision of an electrical connection while avoiding degra- 
dation of component performance. Prior to this patent, 
connector designs had been proposed in which a 
ground plane and alternating ground contacts together 
with shielding extensions were introduced to minimize 
electrical discontinuities, i.e.. crosstalk and noise. While 
performance was controlled in such prior devices, den- 
sity was limited. 

[0005] U.S. Patent No. 4,824,383 proposed designs 
for plug and receptacle connectors for multiple conduc- 
tor cables or multiple trace substrates. In such designs 
individual contact elements or groups of contact ele- 



ments were electrically isolated to prevent or minimize 
crosstalk and signal degradation. In the individually iso- 
lated design, a conductive base plate was provided with 
a number of walls arranged in side-by-side relationship, 
thereby defining a number of channels. A contact sup- 
port member formed from electrical insulating material 
was designed to have a number of fingers, wherein a 
finger was positioned within each channel. Each finger 
of the contact support member supported an individual 
contact element 

[0006] Although, the connectors disclosed in U.S. Pat- 
ent No. 4.824.383 increased contact element density, 
industry driven density demands continued to grow. 
U.S. Patent Nos. 5.057.028 - Lemke et al. and 
5.169.324 - Lemke et al. (now U.S. Patent No. Re. 
35.508). all incorporated herein by reference, disclose 
two row plug and receptacle connectors for attachment 
to printed circuit boards (PCBs). so that when such con- 
nectors are mated the PCBs are electi-ically intercon- 
nected. Although, these plug and receptacle systems 
provide higher contact density, electrical isolation is pro- 
vided primarily between sets of contacts ratiier tiian 
between individual contacts. 

[0007] In an attempt to provide isolation between indi- 
vidual contacts, various design schemes have been 
proposed. These design schemes can be generally cat- 
agorized as a coaxial structure (a single contact sur- 
rounded by a conductor), as a twinax structure (dual 
contacts surrounded by a conductor), as a microstrip 
structure (a number of contacts provided on one side of 
a single ground plane), and as a stripline structure (a 
number of contacts sandwiched between two ground 
planes. 

[0008] U.S. Patent Nos. 4,846.727, 5.046,960, 
5.066.236. 5.104, 341. 5.496.183. 5.342.211 and 
5,286.212 disclose various forms of stripline sti'uctures 
incorporated into a plug and receptacle system. Gener- 
ally, however, these systems can be described as pro- 
viding columns of contact elements having conductive 
plates disposed between each column. The connectors 
are designed so that the plug and receptacle ground 
plates contact one another. A further aspect of this sys- 
tem is the modular design of the receptacle. Each row of 
receptacle contact elements are molded into a frame of 
dielectric material. The overall receptacle assembly, 
thus includes, a housing to which the ground plates and 
dielectric flames are attached in alternating layers. 
Outer shields are also disclosed for surrounding tiie 
receptacle exterior. One of the problems of this system, 
however, is that while density is increased, for certain 
applications, density is still insufficient. However, for 
some applications, it is necessary for each transmission 
contact element to be individually isolated. 
[0009] The present invention concerns, in part, the 
design of a module which when combined with other 
modules provides a series of conductive chambers or 
pockets. A transmission contact element is positioned 
witiiin each pocket. It is recognized that irxjividual isola- 
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tion. I.e., a coaxial isolation approach, is not new. 
Indeed such arrangements are disclosed in US. Patent 
Nos. 4,571 .014 and 5,620.340. 
[001 0] One of the problems with such connector sys- 
tems is that the contact element density remains insuffi- 
cient for certain applications. Consequently; a need still 
exists for a connector system which maxmizes the 
number of individually isolated contact elements. 

Summary of the Invention 

[0011] The above described problems are resolved 
and other advantages are achieved in an electrical 
shield, for shielding a series of conductors and which 
can be stacked with similarly constructed shields to 
form a header. The individual shield includes a base 
having an opening formed therein for the conductor. A 
first wall, integrally formed with said base, includes first 
and second panels. One edge of the first panel is 
attached to the base and one edge of the second panel 
is attached to the first panel. A lead is integrally formed 
with the first panel. A second wall is integrally formed 
with the base, so that a cavity is defined by the base, the 
first and second panels and the second wall. 
[0012] In a preferred embodiment, the base further 
includes second arxl third openings. In such an embod- 
iment, the shield further includes a third wall, integrally 
formed with the base, having third and fourth panels. 
One edge of the third panel is attached to the base and 
one edge of the fourth panel is attached to the third 
panel. Fourth and fifth walls are also integrally formed 
with the base. In this embodiment, a second cavity is 
defined by the base and the second, third and fourth 
panels and a third cavity is defined by the base, the 
fourth panel, the fourth wall and the fifth wall. One of the 
openings is located within each defined cavity. 
[001 3] In a still further embodiment, a tubular element 
is positioned to extend through the opening. In such an 
embodiment it is also preferred for electrical insulation 
to be positioned in the tube for insulating the pin from 
the wall of the tube. It is also preferred for insulating 
material to be located in the cavity for insulating the pin 
from the shield. 

[0014] In an especially preferred embckliment of the 
invention, a header is formed for individually shielding 
an an^ay of conductors. The header is formed from a 
plurality of shields arranged in a stacked or abutting 
relationship. Since each cavity formed in an individual 
shield is formed from three walls, an opening exists in 
the cavity. The abutting relationship of the shields 
results in a wall of one shield being located in the cavity 
opening of an adjacent shield, thereby closing the cav- 
ity. 

Brief Description of the Drawings 

[001 5] The present invention will be better understood 
and its numerous objects and advantages will become 



apparent by reference to the following detailed descrip- 
tion of the invention when taken in conjunction with the 
following drawings, in which: 

5 Figure 1 is a bottom view of a header constructed 
from a series of nrxxdules in accordance with the 
present invention: 

Rgure 2 is a bottom view of an alternative embodi- 
ment of the header depicted in Fig. 1 . in which tubu- 

10 lar elements have been incorporated: 

Rgure 3 is a plan view of a single stamped metal 
blank prior to being formed into a module in accord- 
ance with the present invention; 
Rgure 4 is a front view of the header depicted in 

15 Rg. 1;and 

Rgure 5 is a sectional view taken along the line 5-5 
in Rg. 1. 

Detailed Description of the Invention 

20 

[0016] A header 10 constructed in accordance with 
the present invention is generally shown in Figure 1. 
The header includes a series of shield modules 12-22 
assembled in a stacked relationship to one another. 

25 Each module defines shield cavities A, B and C. Each 
cavity is defined by at least three walls. For example, 
cavity 12A is defined by walls 24, 26 and 28 and top wall 
30. Cavity 12B is defined by upstanding walls 28, 32 
and 34 and cavity 1 2C is defined by walls 34. 36 and 38. 

30 In the preferred embodiment, top wall 30 extends 
across the bottom of each cavity 12A, 12B and 12C. 
Bores 40. 42 and 44 are formed in top wall 30 within 
each of the cavities 12A, 12B and 12C, respectively. As 
will be better appreciated in relation to later figures, 

35 walls 26, 32 and 36 further include leads 46, 48 and 50. 
[001 7] Referring now to Figure 2, the structure of the 
assembled shield modules is shown in greater detail. In 
particular, consider the top of cavity 12A. Top wall 30 is 
provided with a bore 40. In the prefen-ed embodiment, a 

40 tubular element 52 is provided in the bore so that a 
small air gap 54 exists between the side wall of tubular 
element 52 and the inner surface of bore 40. A pin 56 is 
also shown positioned within tubular element 52 such 
that an air gap 58 exists between pin 56 and the interior 

45 surface of tubular element 52. As will be explained in 
greater detail hereinafter, the gap 58 is filled with a elec- 
trically insulating material. 

[Q018] Referring now to Figure 3, an individual shield 
module Is shown in a flattened form. It is preferred for 

50 each of the shield modules to be stamped from a piece 
of flat metal stock in the shape shown in Rgure 3. After 
stamping the various components are folded in order to 
form a coaxial -type shield module. For example, the 
stamping shown in Figure 3 is assembled by folding 

55 flaps 28 and 34 downward (out of the page). Flaps 26, 
32 and 36 are also folded downwards as are flaps 24 
and 38. Flaps 24-38 when folded as described, define 
the A. B and C cavities previously described. It will be 
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appreciated that when folded each of the cavities has a 
side opening and a bottom opening, i.e. the cavity is 
only defined by three walls and a top wall. For example, 
cavities A and C will have an opening towards the bot- 
tom of the Rgure while cavity B has an opening towards 
the top of the Figure. As can be appreciated from Fig- 
ures 1 and 2. when the shield modules are stacked 
together all of the side openings are closed by a 
upstanding wall on an adjacent module. Only the very 
end modules, i.e. module 12 and 22 in Figure 1, will 
have openings. Since all other conductors are shielded, 
it may or may not be necessary to close the openings 
thus provided. 

[001 9] Referring now to Figure 4. module 12 is shown 
in plan view. It will be noted that tubular element 52 is 
positioned within bore 40 and that pins 56 are posi- 
tioned so that a gap 58 is defined therebetween, it is 
also preferred for tubular elements 52 to be formed from 
conductive material arxJ to be in electrical contact with 
the shield. In the preferred embodiment, the gap 58 and 
cavities A, B and C are filled with electrically insulating 
material. It is further noted that leads 46, 48 and 50 are 
designed to be connected to ground potential when the 
assembled module is connected to a printed circuit 
^ board. In this way, the entire shield body and tubular ele- 
ments 52 are connected to the same potential, for 
example ground potential. 

[0020] It is noted that the header of the present inven- 
tion is preferrably used with a receptacle which provides 
electrical isolation or shielding to the terminals located 
in the receptacia In such an embodiment, it is also pre- 
ferred to electrically interconnect the receptacle shield- 
ing and the shield body of header 10. Receptacles of 
this type are disclosed In U.S. Application Serial No. 

(Attorney Docket No. EL-4490) 

filed October 1, 1997 and entitled PUNCHED SHEET 
COAX HEADER and U.S. Application Serial No. 

(Attorney Docket No. EL-4492). 

titied SINGLE PIECE SHIELD FOR COAXIAL TYPE 
ISOLATION, botii of which are incorporated herein by 
reference. Such use would result in tiie receptacle 
shielding making electrical contact witii tubular element 
52. 

[0021] As shown In Figure 5, gap 58 has been filled 
with insulating material 60. Cavities 12A. 12B and 12C 
have also been filled with insulating material. It is noted 
that plastic material can be molded into the cavities to 
insulate the pin from the shield module material. A sim- 
ilar insulation result cap be accomplished by molding 
plastic around the pin first and then either potting or 
molding plastic in the cavities after the pin has been 
inserted. 

[0022] While the invention has been described and 
illustrated with reference to specific embodiments, 
those skilled in tiie art will recognize that modification 
and variations may be made without departing from the 
principles of the invention as described hereinabove 
and set forth in the following claims. 



Claims 

1. An electrical shield, for shielding a conductor, said 
shield comprising: 

5 

a base (30) having an opening (44) formed 
therein for said conductor: 
a first wall, integrally formed witii said base, 
having first (36) and second (34) panels. 
10 wherein one edge of said first panel (36) is 

attached to said base (30) and wherein one 
edge of said second panel (34) is attached to 
said first panel (36): 

a lead (50). integrally formed with said first 
IS panel (36); and 

a second wall (38), integrally formed with said 
base (30). wherein a cavity (C) is defined by 
said base (30). said first (36) and second (34) 
panels and said second wall (38). 

20 

2. The shield of claim 1. wherein said base (30) fur- 
ther comprises second (42) and third (44) open- 
ings, said shield further comprising: 

25 a third wall, integrally formed with said base 

(30), having third (32) and fourtii (28) panels, 
wherein one edge of said third panel (32) is 
attached to said base (30) and wherein one 
edge of said fburtii panel (28) is attached to 

30 said third panel (32): 

a fourtii wall (24). integrally formed witii said 
base (30): and 

a fifth wall (26), integrally formed witii said base 
(30), wherein a second cavity (B) is defined by 

35 said base (30) and said second (34), tiiird (32) 

and fourtii (34) panels and wherein a third cav- 
ity (A) is defined by said t^se (30). said fourth 
panel (28). said fourth wall (24) and said fifth 
wall (26). wherein each of said openings (40. 

40 42, 44) is positioned within a defined cavity (A, 

B.C), 

3. The shield of claim 1 . further comprising a rivet (52) 
positioned to extend through said opening. 

45 

4. The shield of claim 3. further comprising electrical 
insulation (60) positioned in said rivet (52) for insu- 
lating said pin (56) from said rivet (52). 

so 5. The shield of claim 1, further comprising insulating 
material (62) located in said cavity (A. B. C) for insu- 
lating said pin (56) from said shield. 

6. A header (10), for individually shielding an array of 
55 conductors, said header (10) comprising: 

a plurality of shields arranged in abutting rela- 
tionship, wherein each of said shields com- 
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prises: 

a top wall (30) having an opening (44) formed 
therein for a conductor; 

a first wall, integrally formed with said top wall 
(30). having first (36) and second (34) panels, s 
wherein one edge of said first panel (36) is 
attached to said top wall (30) and wherein one 
edge of said second panel (34) is attached to 
said first panel (36); 

a lead (50), integrally formed with said first io 
panel (34); and 

a second wall (38). integrally formed with said 
top wall (30), wherein a cavity (C) is defined by 
said top wall (30), said first (36) and second 
(34) panels and said second wail (38), wherein i5 
said cavity (C) includes a side opening: 
wherein the abutting relationship of said 
shields results in a wall of one shield being 
located in the side opening of an adjacent 
shield. 20 



30 



35 



40 



45 



50 



55 



EP0 939 456A2 




6 



EP0g39 456A2 



50 



36 




J 



.46 



26 



24 



o" d 



« 40 




7=^ 



38 



•30 



28 



32 



48 



8 



EP 0 939 456 A2 



26 



/ 



J 



56 



58 



i6 



56 



52 



40 



40 

4^ 



-ha N 



48 



38 



50 



56 



XT' 



9 



EP0 939 456 A2 




